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Abstract. The nutritional aspects have begun to receive an increasing attention, particularly
the short-chained ones, polyunsaturated, cis and trans. The conjugated fatty acids are potentially
involved as positive or negative factors for human health (Wolff,1995; Williams, 2000). This study
focuses on the compositional investigation of the fatty acids from buffalo milk, as quality and
traceability markers making also a comparison with the cow milk. After the analysis made we
established that the main fatty acid is the oleic one, in a percentage of 24,29% compared to the cow
milk were its value is even higher 33,5%. In the case of the linoleic acid the percentage was again
higher in the case of the cow milk samples (2,4%) compared to the buffalo milk (1,87). The situation
is reversed at the linolenic acid, where we revealed a higher value in the case of the buffalo milk
samples. The percentage of polyunsaturated fatty acids is higher in the cow milk compared to buffalo
milk.
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INTRODUCTION
The significance in the fat acids composition from milk was reported by a number of
authors (Collomb et al., 2004 Jensen, 2002). The main factors that result from variation of
milk’s fatty acids (FA’s) are entirely related with the ruminant’s diet, including the feed
(Griinari et al., 1998); intake levels ( Ward et al. 2002) and accumulation of unsaturated fat
acids, especially oil plants that are rich in linolenic acid. Precht and Molkentin (2000) and
Lock and Garnsworthy (2003) found noticeable seasonal variations, and in this respect due to
the diet, in milk. Both reports established that the content of unsaturated fatty acids,
particularly CLA is higher when a green foraging is administrated. This matter is in
concordance with Thordottir et al. (2004) research, where a lower CLA content was reported
in milk fat from North countries compared to the European milk.  Choosing a biomarker as
traceability and quality indicator implies a series of chemical, physiological and
morphological characteristics which present a steady signal for the food matrix. In order to
confirm the authenticity and quality of these biomarkers taken into study, the following
criteria were taken into account: the chemical and biological specificity, the clear
interpretation, the precision and validity of the analytical method (Mihaiu M. et al. 2010).
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MATERIAL AND METHOD
The material used in this study was represented by raw buffalo milk samples and cow
milk samples collected from the north and center region of Transylvania. In order to extract
the total lipid amount, from the material studied we used the classic method (Folch et al.,
1957). The compositional analysis of fatty acids was made by gas chromatography which
implies their transforming in methyl esters or other volatile derivatives. The gas
chromatography is the most used quality and quantitative analytical technique of the fatty
acids. Their separation into methyl esters was made with the Shimadzu GC 17A gas
chromatograph with a FID detector (ionization in flame). A capillary Crompack Silica 25
MXO column was used with a CP-WAX 52 CB film. The column’s length was of 25 m, its
inner diameter of 0.25 mm and its thickness of 0,2 µm. The temperature program was the
following one: 5 min at 150˚C ; temperature gradient of 4˚ C / min until it reaches 235 ˚C ; 5
min at 235 grade ˚C. The injector’s temperature was of 260˚C.  . The carrying gas was helium
with a flow of 1,9 ml/ min. The FAME identification was made by comparison with the
retention period of the standards, separated under the same conditions. With the infrared
absorption technique, Milkoscan machine, we high lightened the major quality compounds.
RESULTS AND DISCUSSIONS
After using the techniques mentioned above we revealed the quantities and qualities of
the fatty acids from the buffalo milk samples as well as from the cow samples gathered.
Fig. 1. The GC chromatography of the methyl esters of the fatty acids obtained from the cow milk samples
examined
Fig. 2. The GC chromatography of the methyl esters of the fatty acids obtained from the buffalo milk
samples
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The main five fatty acids (C10:0, C14:0, C16:0, C18:0 and C18:1) count for more than
75% from the total of fatty acids from the ruminant milk studied. The samples analysis was
made in the spring period, taking into account also that this fact may be a possible variation
factor in the fatty acids percentage. These seasonal variation tendencies were noticed by Book
and Banni in 1996). Later Lock and Gransworthy (2003) reported also concentrations with
10% less C12:0, C14:0 and higher C16:0 content with up to 23% percent in milk during
summer period compared to winter. These changes can in this respect, present important
benefits for human health, thus it is known that only C12:0, C14:0 and C16:0 affect the
plasma cholesterol levels LDL (Maijala, 2000; Maniapane and Salter, 1999). The C18:0
content varies along the entire year as it is revealed by the field studies, being significantly
lower in the summer period, a fact possible due to the changes in the food supplement of
polyunsaturated fatty acids (PUFAs).
More authors reported that extensive hydrogenation of PUFAs can cause a growth in
C18:0 content from milk ( Harfoot and Hazlewood, 1997; Doreau and Chillard, 1997). The
main concentration of C18:1 trans from milk in the study made on buffaloes (2.08g/100g),
cows (2.17 g/100g), are similar to the values reported previously for buffaloes by Aneja and
Murthi, 1990, 2.10, and cow by Peterson et al., 2000, 2.18. The C18:1 trans fatty acids are
formed similarly with the final hydrogenation intermediary elements PUFAs (Harfoot and
Hazlewood, 1997). In normal diet conditions C18:1 trans is the predominant element
(Griinari and Bauman, 1999). The possible motives for C18:1trans concentration include: the
growing of deposit consumption (linoleic (LA) and linolenic (LN) and/or the decreasing in
the final hydrogenation step of the trans – 11 C18:1 from the rumen.
Fig. 3. The percentage representation of the linolenic and linoleic acid from the buffalo and cow milk samples
On the contrary, some unsaturated fatty acids from milk have a protecting effect
against the cardiovascular disease prevalence, including the rumenic acid (CLA), the
monosaturated acids. The main values of the atherogenity index for buffaloes and cows are in
conformity with the available results from previous researches made by Bobe et al. (2003) for
cows (1.51 – 2.83).
The percentage of the linoleic acid was higher in the case of the buffalo milk ( 0.68 %
compared to 0.4) and of the linoleic acid higher in the case of the cow milk ( 2,4 % compared
to 1,87%). The makor compounds identified in the analysed samples are the palmitic and
behenic acids, aliong with small quantities of stearic and oleic acids. Unfortunelty the lack of
standards  of long chain fatty acids hasn’t allowed their identification with certainty, although
they exist in the sample. The very small amount that we had at disposal for the analysis of the
fatty acids was also a restrictive factor. Anyway, an obvious difference could be noticed
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between the bibliographic data mentioned, a fact owed to the influence that the study material
had, and also the analyisis tehnique used
CONCLUSIONS
 The major fatty acids from cow and buffalo milk are: the palmitic acid, the oleic acid, the
stearic acid and the miristic acid.
 The buffalo milk contains high levels of short chained fatty acids C10 – C14, and of steric
acid and small amount of oleic acid, which stands for 33.5% at cow and 24% al buffalo.
 The chromatographic prints revealing the fatty acids studied, demonstrate the fact buffalo
milk can be considered a functional nutrient through the essential input of polyunsaturated
fatty acids.
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